Brain-derived neurotrophic factor regulates expression of vasoactive intestinal polypeptide in retinal amacrine cells.
Brain-derived neurotrophic-factor (BDNF) is expressed in the retina and controls the development of subtypes of amacrine cells. In the present study we investigated the effects of BDNF on amacrine cells expressing vasoactive intestinal polypeptide (VIP). Rats received three intraocular injections of BDNF on postnatal days (P) 16, 18, and 20. The animals were sacrificed on P22, P40, P60, P80, and P120, and VIP expression in their retinas was detected by immunohistochemistry (P22, P40) and by radioimmunoassay (RIA; P22, P40, P60, P80, P120) to assess the time course of BDNF effects on VIP. A significant increase in the density of VIP-positive amacrine cells was detected in BDNF-treated retinas, and VIP concentration was up-regulated by 150% both at P22 and at P40 with respect to untreated controls. VIP concentration then slowly declined in the treated retinas over a period of 3 months; however, a statistically significant increase of 50% was still detectable on P120. The impact of endogenous BDNF on the regulation of VIP expression in the retina was analyzed in mice homozygous for a targeted deletion of the BDNF gene locus (bdnf-/-). VIP immunohistochemistry revealed a marked reduction of VIP-positive amacrine cells and of VIP-immunopositive processes in the inner plexiform layer of the BDNF knockout mice. Mice lacking BDNF expressed only 5% of the VIP protein in their retinas compared with the retinas of wild-type mice as measured by RIA. Our data show that BDNF is a major regulator of VIP expression in retinal amacrine cells and exerts long-lasting effects on VIP content.